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£jJaj^l 



.<_£ jlaull Jâll (jjlAlt J^AiJ ' JJ^ 3 *^ J jiUj.xt) Jij^jj ^u.uil!i j <^Lu£LII j CjLjIaII A£.L1u3 

C>* cj^^l J J^ 1 ! J-"^"'^ AJ^UlLuiI j liLjjljjVI o* 3 -*^ J^ 21 -* ÙéJ^^ ^ '' 

M = 60g.mol" 1 :Œ 3 C0 2 H«4j^y' - 

J jàlLa (j-aîUJl éLjjliiVI cP*^ ^ X c-ua :(X°) — } c£ jlaj Jà. 4a. jJ je _ 

. JâJl ^ 100 g <J S^ja. jaÎI 

«iLjjlLVI Jjla-a <Luiljj .1 

aJj C-ClOmoLL" 1 ^^JUj^jjj V = 1,0L 'U^a, ^j^ï 1 u^aJ (S) V jk* 

. pH = 2,9 

.*UÎI ^ ^jj^V 1 ^U-^ ÂkU-»II <-i&f .1.1 

. JcUSll Lg^ 3 jfi J -2.1 

J .pH j V ÂiV^ ÂjjUxjSII 



xi 



f"* 'Qréq = ^T~^ " " ' . "^J ^jMj^j<ti A£- J"?- ail jjl JJ ÂJla. AjC Q réq (Jc-liSll £T J^à. <jî (J£ .4.1 

.pK A ^4,8 CH 3 C0 2 H(aq)/CH 3 C02(aq) 4^jJ>iî pK A ji 

^ j- ail dll jjljjV (jJ^-* (J J" a t>° ^ "7- a tiL^jljjVI (_><a<ûaJ (S) tP^' J ail a ( LlxJaj .5.1 

. pH = 6,5 ^ -k?£ ^ J^aùà < Na + (aq) + CH3CO2 (aq) 
.Vijkti ^ CH 3 C02H(aq)/CH 3 C02(aq) Aa.jJ>U j^g J ^ jiîl tcîLIja. tAia. 

ià.U 4ôjjlst-ûll iSiJ^ 3 Ùf" A "j' a ^ (j - * (j^alll . (6°) AjjJa-aaJl ^II (_J jlaJj (Jà. AÀu-al J-Ji^l 

cg ia. jiaLJl pLall l_ â^paJ j 4 500 IllL Ajà qa Âj jU*-a Âla. ja. IgJ >^'^ j JàJl I jj^ m = 50 g ÂJjHl 
5_k^l (S A ) Jjla-ûîl j-a V A = 20 mL ^ajJl jjLju . (S A ) Jjla-a J^aaià 4 ^jUa-all JaâJl 

J^ia_i . C B = 0,20 moLL" 1 j*îl s Jj^jj Na + (aq) + HO" (aq) ^ jj^ jj<^ (S b ) J jia-a 

.(S B ) JjkJI t> V BE =10mL^»a^jl ^e ^al^l ^ 

a jn» i U£^\ J 6jjl*-all ç.Liil (Jj^alaJl J jaûll ÂjjLloj^II aI^IxaII L_u£f .1.2 
.(S A ) JjkJl ^ 4jj^1ajVI p^-^aJ J^JI jjajUl C A A^â < j,,^f .2.2 
^ njSll ^Ja ui^all ^ <uâll x^a l^jjlij ^ jLaâJl (JàJl AjjJa-aa. 4a.j^l 4-ûj2 ^a.jl .3.2 

(jâlâ.V) 4 g Vtj jluil jj^îaaj .3 

.CH 3 COOC 5 H n Jlu.yi V^l 

. (JxxIulaII (J ja£H ùjjjjii-ûll i ft^qj AJt^juall gllluil . jioylî o jjjijiIaII ( Lugj AjtJu^al\ ( ■ u£î .1.3 
n Q =0,1 mol j éLjjlljVI £_pa-ûa c>° n o =0,1 mol ^^Ic <_5j^=H K'^ ISvUaJl Ji^VI J^aaJ .2.3 
Alla. Aie AjjLlûJ^II Ac j*-^ ail i . Ij^Jp Aa-jl • K = 4 ^ JclitiJl lÀ^J Aj jjlall jjll AjjIj . J ja£ll ja 
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13) ipUjM 

pUA\ Jl^> ^ Ajjj^I jjâ ùUj^I uLIâjj : (4Jaij 2,5) 1 û£>*^ 
.jl-i^l 3jIuij4)1 ôJjA'J f Ijfrli Jjâ CjUj^II jL&LÎI 4c j** JjJaj yjj C#jaÙ\ lift «Jjfj 

(Jjoijj _ — 0, 5 m ^ lafrk .aij Àjjjj-all (jjjâ Clil^j-all (R) ^ba^)jKjj (E) liicL *ô^.Ij A-ûliLuI ^glc ^jJaj 

. x =1,47 ms ^-H- SAaÎI ^jlj (R) t_àjla (JjîLoiia ç.1 jJuIijj Àjj_^j^a Jjjâ Clil^j-a (E) 

?4jJaj*luba 4_JjJa 4 j<j i ail Jjjà À^j^all (Ja .1.1 

. T jjiii j ji^ii jad .2.1 

_ç.|^Jl Àjj jj-all Jjjà dit > j*all jLaiiljl Àc^yji V . 4-°^ L-Loia.) .3.1 
;^^L La (Jjj (jx ^Aajb^il j^Jl ji^l . d B ^t-uLailj (E) ClicUll (Je JbtJJ g 4_Iakj jili : .4.1 

;jA (E) ^IaÎI <ÎUaU 4JV^J B ^ laSjH y B (t) ^UalaiVl 

y B ( t )=y E (t + T B ) yB(t)=y E (t-T B ) .i 

y B (t) = y E (t-y) y B (t) = y E (t-2x B ) .g 

tlulail ^^jll (_>a^liil (E) tilcLJI ,j-o ÀUjoijJI SjUiVI ^Vl J^jiîl ^gk ^ÛJ^I ^ujjÎI JlaJ 

. e = 60 cm ^a^l 



e = 60 cm 
^ > 



(E)^e.Lil 




( R ) Jji^l 



A JiiaJl 



_J I 



B 

u 





4_JJ^j^gJ| (jjà À^._J-a]l jLjaLljl Àc^yji 

(m.s 1 ) S^vjilL AiLai^pJl ^)jc 






4000 1> j^ 1 




4000 3200 ù- 


4 ail (_3j3 CliL^.j-all jljoiijl Àc.^ui V -^jî 


4j_jjLa 


3200 J\ 2500 c> 






2500 1700 c> 






1700 1> 
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ùljîâJi CP 5,5) 2 caj^S 

jj| jlâ ^> 4_ujâj 4JU (jâiàJj j jjjaj jlâ j-a jl^aJ! 
.jlâ JjJsj ^jj JjlaJl jlâ Jjaj gjî L 4^jâ Jla3 &i>»2Jl ^ «-"^ 

JjJaJl jlâ y& L 4-4jâ qa Jiaail .1 




2 J^JI 




^a^.'J^^ KO *— J ^J^ L_LuitLa jl$-> AJojÀ jJ j jl-ilïl ^Jalâ (t = 0) 4 lâaill .lie Jjlij 

1 ^ Lall LaAj^Jj ^jjiiil jj al ^g-ûj-ul JaC-l .1.1 



.SJ^I ^ jUll ^bj^i jUJ! SAJi i(t) JÀ\ a]jUJ| d^î .2.1 

-t 

i j A ùini^ t> J£ ^ji .i(t) = A.(l-e T ) JLill ^ ^Lblii]! .3.1 

.(>jll T ÂjjIjJI ^Lj jî <££J tjLsuVl JUxluL .4.1 

.t = aJ^UI 

jlâ Jj2».J ^ JJ^J L (jiaJJ^lîl J-aU-a AxJâ jl JjLïkJ T 2 j Tj ÂjjlLûJ .6.1 

jlâ Ajfr^j ^ Jâa^l .2 

(JIaaSI (L C) cs^^° cs^^J^ Cj\ jiill ^ jj <_L2il£ (j^3^ 

t L = 20 m H IgjJaJj^J (J^U-a AjlAj^ij ^j-a jj^l^Hj 3 J^j^Ji ^ 



C 

3 Ji*i]) 
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u c (V) 









































/ t(i 


is) 


bfo 









































4 J^JI 



.4(J^ill ^ JIaaIIj t, '<t&e\\ ^^iaJJ-a JJJ U c (t) JJJ^I 
U c (t) JJjIÎI l^SaLj ^311 ÂjLialiûil AH*JI CjjjI .1.2 

: L£ ÂjLaliail aLU-J Ja. .2.2 

271 

u c (t) = U m .cos(— .t + (p) 



7T 2 = 10 (^Jaxj 



a-La (JLoxJjoAj .) 

• 9 J T oJ 

< â>*K jlg-a jl ja_j 4jJ>îâ L^î S- 1 ^- ^ «3.2 

No (>aLàJl JJjjU jLuus jl^a-Sl ^ûjj jj^J dil jiiîl £ jj 
Aj^iâ S.U$ jlg-aJl L_ii_jâJ Aie j t(LoC) (— lÀiALail 
L jA AjtAj^i jil (j^LJjaJill <J-al*-a ^wajj N = 20kHz Aij^îl J^à-Vt I J^JJ 

.(■_ iAÀll (jx jl^aJl j! ja-j ja-j-aJl Aj^lill <*Jaà]l ^jl (jjâaj 



îiS> ^Je JI^J^I 5) 3 OiJ^ 
JJaâî Jjiaal (Toboggan) AÂ3> Jjâ Ji^jjil jLSJi j jUL^Jl fUfet ^ilau v 1 *^ Ùèé C> 

pLa ^-î-ini ^jx h ^LàjjVI ^^Ic Aa. jj ^j^alj (_g ojSj i ii ^ CD ç- ja. j (_5Jjl^ BC ja. j ^^Vl j_g jlubttll 4jjaù]U 

.(l JLÎll) ^J, M< lti 




DE = h =1,8 m i AB = 1 m i g = 10 m. s 2 i cjl£l£la.VI ^^a. 
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4&>Jt <> AB f JaJl ylft Jtiall j>-aâ A£ ja. .1 

tG <LJ jAÎ .AB ç cs^" c3^3^ 'A f^ 3 J^' 4-c-^>^ jj-^ t = <UaaJj| Aie (Jikll 

.(t=0) Aie X G =X A =0 lÎAJ2k ^jVU l-kjjj-a (A, i) Lola-o jlikj 
jj- gai j£^<J Xq JjJ^aâVI ^'°'°^J < _ s Ilït Âjljalijll -UjU-aJl jl dlJjî 4 jjjjli! ^jjjlaJl J^.'^*"'.' .1.1 

. . d 2 x, 



/ 

1 


f, V G (m.s- 1 ) 














(s) 

«s 








































t 





0,2 

2 J^JI 



.G Â£ >a. AxiJa 



g.sina i^^L La£ 



■4_iûâj I^LolS «Uajail ^jj (Jiia]| A£^)^. j;j i aj Ji*j .2.1 

.AB «s jaJl Jikil l^sâ ^Jaâ ^Jil! ÂALajJl SaJ! ÂxjS ja^. .<_j 

^jâiiiii ju-a jikJi j^uaâ .2 

Â&^)jaiJ D ô Jj] j-all (JiLJl jjjL-aâ _)^^><û J^l*J 

X^al Ujjjju 4^1 Ajc-V D =llm.S 1 l^akla V D 4jââî 
G 4jJjAÎ .^l.yll ç.La ,J JaLoul (t=0) £t4jt jlil lAjA=k 

.(1 (j£aiJlj (D, i, j) \ «Jàla^a !AaL*1a Lolxx jtlàJ 
j^j-a y(t) j X(t) jjljiajll jjSUjL/dî ^jjJI J£J*AÎI jî ijjjjù] ^t^ll jjjlâjl (j^aSj .1.2 

• G J^-" 1 - AijLst-ol ^^i^aJl jj;»*^ g "'*'"< i "I .GjjJ-^âJl 

. VjÂc-^jjJLj I j-<Jl ç.LJl ^Jajui ^1 G (J* -2.2 

. tj = 0,6SgJ* I G J jA-a j ÂiiaJ A-aJ jî (jâaj .î 

. V A.<U3 L_bjdik(.(_J 

J 4 LSill J j^aà] Xi A-aJ3 JAa. 
m' A1Îj£ JiL Ji-aJ .3.2 

.JjVi 

.liljl ja. <Jlc ?Xi A-aJâ JJ*JJ 



Jikll Igj Jjuâj ^pJl V D Âc-^joJI jjiili D ^juajxîl jjj m') m 
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